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Abstract 

The present invention discloses a method and 
apparatus for multiplex subtractive interference 
cancellation in an asynchronous multiplex channel of a code 
division multiple access (CDMA) system that can improve the 
performance and capacity of the CDMA system, the apparatus 
and method, comprising and comprising the steps of: 
determining bit and conducting a interference cancellation 
caused by the multiple access based not on a single bit 'but 
on a plurality of bits in an asynchronous multiplex 
channel ; ■ eliminating the last bit of the bits repeatedly in 
accordance with the property of the asynchronous channel; 
conducting the cancellation in order of power of each 
multiplex channel signal of each user, not in order of 
power of each user signal composed of multiple channels in 
the asynchronous multiplex channel; making the bit 
determination which is used for restoring a base band 
signal, as close as possible to the bit having gone through 
the asynchronous multiplex channel by endowing it weight 
and treating it with a clipper; among other methods for 
interference cancellation supported by the present 
invention, selecting a proper interference cancellation 
method in consideration of the number of users, channel 
environment and speed of hardwares; performing interference 
cancellation repeatedly with one end alone; and in case the 
interference cancellation apparatus is formed to perform in 
a plurality of steps, reducing the number of ends as well 
as the number of lines connecting each end, compared to a 
conventional parallel interference cancellation method. 
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siEimm ams^ M^m2\ xHHoiiAisia^ ^a^tm &a s sxi 



&: ^^mm aes^(CDMA) Air^^g^ die::'i Qm xh^oiiahhi ae s-e Jji:H g^s ^ ^^x\o\\ 51oick 

bis::?! cig xHyoii/d uim ^§3f s^hs ^zi s^g xii:>is m oi^ o^y u\^m oi^oiiiiHi 3^:2, 
oiM g oni9i biM^ bis:?i xHysi ^aoii ccf.£f e^HS ^i:>i x^^\om om, bis:?i ae m^owM oi^oisi 2^ 

<M^oj 2^ ^Ais x^l>^s^fe 201 oFua^ Mgxfsj 2»- as 3^ ^ah^ jgixmn. cn^ xH^oii A^gsi^ bi^ i§ 

e ^012^ x-iaiM bfoi die:?i cm xH^e :^& bi^si'sjois emomi men. e ^^soi xisisf^ oiy s^e xi!>i 

^mt\o\ Mmm ^ 9Ji^m om, s^e aB:?jis ^^a xii>i g,^goll bisH & 4^ 

M 4^ SiH. B M0I2I i,^:4iAlg 4^ 91^ gfS ffi gmol CDMA A|:i:§j2J ggg e:?f A| 

^ 4^ sife bis:?] as xH^oiiAisi £e ^'^m ss as ^ sxim hiaiskp. 

£4 
SAIIAI 

£ssj 2[B§^ as 

£ 1^ 2| A^gX^2| B^^:7| :?5SE. 

£ 2^ S:?l (synchronous) ^^OIIAI 2| A^gJ^ bie^oi 

E 3^ t)IS:?l(asynchronous) m^mM ^ A^§X^ bl^esi 

£ 4^ ^ ^^go] bis:)i zHyoiiAi£j ae i.'<i^^ ^'m xiDi §=1 s^xis A^ssh ^E,^m ags^ Ai^gi2].4^<:j:?i 

£ 5^ bis:?i ae 3^ xnyoiiAH^j c[B:n\ um ^^ii^^ ^'m i-ii>i sxisi ^^s. 
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400: xHy« :Ha! ^ m^l^m^Uf: Intermediate frequency)<y a 

402: ¥M ^S'OinPKRoot Pulse Shaping^:" .ilO 
404: fcHIH (Buffer) 406: (Subtracter) 

408: ^ gg:?l(Detector #1. Detector #2 Detector #K)0|| g.'^£|^ UIH CH^ ^a(Baseband signal) 

409: ^mJi 1 (Detector #1)Bi 2| ij:>1(Finger #1 Finger #L)OII gi^Sife D\X] CH^ ^s, 

410: 9S:?I (Adder) 412: D\Xi tds. 

414: ED\ SjSdimlng Circuit) 

416: PN ^^^:?I(PN Code Generator) 

417: PN ^'^J\0\\M PN ^^(Pseudo-random Noise code) 

418: PN ^^<iKPN desDreading)3f 14H(Wa!sh) ^^<iKWalsh despreading)^ Si^6^^ (Demodulator) 
419: xHySf ^S:?l(Channel and Power Estimator) 

430-1: ^m:f\ KDetector #1)011 ^ ij:H(Finger #1 Finger #L)S1 xH^Sf 3^ ^§:?!OilAi ^ • 

430-2: 2{Detector #2)011 Slfe ^ S >i (Finger #1 Finger #L)2i xHy^f 2^ ^§:?IOIIA| 2| 3S£| S^2^^ 

430-K: Sg:'! K(Detector #K)OII SAfe 2| S >1(Finger #1 Finger #L)£| xH^^f ^§:?10||/H 2^ g^oj ^1^2^ 

432: SH d^:?l2f XII 01 (Mode Selector and Switch Controller) 

434-1: SH <M6h:?I2^ -A.^^1 ;«|0i:>| 0|| Al ^^£101 S #:?r 1 (Detector #1 )21 g:H (Finger #1 Finger #L) Oil gi^SIb ^¥1x1 1(SW1) 

434-2: 2S ^^D\9k ±9\X\ :qi 01:^1 Oil ^^£101 SS:?! 2 (Detector #2)2] S:>i(Flnger #1 Finger #L) Oil ^'^£1^ ±^x\ 1(SW1) 

^101 ^Ms 

434-K: 2H <yei:?|2F :^?lxl ^JIOII?! Oll/H ^^SEiOi SS:?I K(Detector #K)S| ii:>1(Finger #1 Finger #L)01I a^£l^ 1(SW1) 

XIICH 

440-1: S#:?l KDetector #l)°l ij>l 1 (Finger #1)011 ai^ ^S:?I01IA1S| e^2^^ 

440-2: g^:?t KDetector #1)21 STI KFinger #1)011 j^Hy^f 2^ ^§:?|01IAi ^s^y. ^Ajg^ 

440-3: ^mD\ KDetector #1)21 g:>i L(Finger # L)01l ^3E:?|0|| A|2J 

440-4: KDetector #1)°J S>i UFinger # L)01l 91^ jcH^Ilf ^§:>|01l/d ¥l&^^^^ 

.442: QIOlEi {(Pilot and Data spreader) 

444: qi« XH^8h:?l ^I^St XHdi:? I (Estimated Channel Processor) 

446: as 01 m:?| (Pulse Shaping Filter) 

448-1 §J 448-2: ^m^l KDetector #1 )2J S>l(Finger #1 Finger #L)Oil>M 0\m^ D\Xi CH^ ^s. 

448-3 ^ 448-4: SS:?! 2(Detector #2)21 S:H(Finger #1 Finger #L)0||A1 OlHf^ D\X] Pj^ 

448-5 ^ 448-6: g^:^! K(Detector #K)2i 2| ii:>KFinger #1 Finger #L)OilAl Ol^S :?IX-I 01^ tls. 

450: SJCIH dl gi,^::?! (Maximal Ratio Combiner) 

452: 5lCJi tJI gi^P|2J g2.gv 454.. :;j^gg^ ^01 (Scale factor) 

456: g^XF:?! (Clipper) 458: SJPI(456)21 

460: 51^:?l(Adder) 462: Sl^:?l(460)2| 

470: ^s:?l (Channel Decoder) 

472: tJjeg sgo^ MSolt: bIM ^§(Bit Decision) 



20007Tl72 



WIPS PlView 3.0 



m ^^mm ass^(oioL cdma c;: -::^) Ai^gisi bis:?i om 3^ xH^oiiAHsi cK^^r.-Es ^'^^m ^'m JWTi g>^g ^ gxioii sf*^ 5ti 

9.^. ^^°J CDMA hl^mOilM Om S^^S ^Z! 21^ SMS i^4::A|ijo^'Mi CDMA Aliiiijoj ^^3^ g^S e:?fA|5l 4^ 

aife Qm £H i,^<i^g j^m g>^s s! gxioii s^s.^ 3ioia. 

e ^^s^ CDMA Ai^^' e E^^^:'lollA^ D\x\^9^s\ m^owM om A^gx^ sge :?^^o^:>^l sf^ ^^^iijioii ^ioia eajisj 

g ni>i ^^s:if xii:>i ^^^oi saci. 

^gjjoj ni:>i xii>i die::'! xHyonMsi aiM g§ g. xij>|^ cf-g| 2^ a\^x\2i 

xnaioFfe ^^go^ A^gx^ mD[m^^ §g ;yi>i xnaisi ^n^m d\x\x\ 5?of^ ^^^oi ei^hshoi a^oi a^^m^ 

EE^^. sai£i ^1 x-ii::h ^^e^f ^'^^ am s^^ oi^chs m§x\ {^ms\ see m^im^ g>^so 

^ MM Qm xH^OIl/H Xil>|2J ^^01 i^^of^ BSS J\UC\, 

^asFfe g^oii o^E?llCH:?^ ^goH xi^ ess :?ma. 
SESK SSH2] i-ii:>i ^^enf se xii:7i g^^g Ahgxh m^i^ o[b^\o\ ^e^d[ ^ s^oii ssigg^ 

mEiM. ^ ^^s^ ^^:?ieh^xiige mmB[D\ ¥Ioh oi^pi ae^^ xh^sj coma Ai^ijoiiAH am s^^^ ^zi ^^z^^aii-o^mi 
. CDMA M±^2\ ^^j}^ g^s 4^ aife SE^ir aes^ ai^ssi dig:?! xHyoiiA]£i cLfe £H ^'{^m ni:>i 

^v^m m^m_ iram:?i s irsoii tue en xii:h g2^^nF4^(iF) ^^m ¥M(Root) as oinpig :hxh 

cH^ ^m.m Mmo\o\ ED\ mm m^D[ pn 3h ssi^f ^^^j z-iaia d^oiiah mm^ m^i mm §sm A^ggfoi hi 

AisM(PN) >d^cHi A^ge pn ^hs^ §^2^ pn ^^s^^ ^01 -^^s pn 2hs a^BoFoi ^^ei^pk^^ 

:?l J\Xi <M^a PN ^4H(Walsh) ^^{Il^SF^ xHyjlf 2^ ^^D\D\ xHy nfdfOIE121 S^g^^S ^SoFfe E+ 

:^i2f. s^2is M§6K)i en ^ei:pi£F ±mx\ j\\o\d\d[ ^oi 51^2.^31 Dy^in hmx[ 4-2f xHy ^g3f e g^se ^g^SF 

^ 5FH?iioi izBjoFoi ^ ^^soi Ilg!o^^ 01^ x^l7^ e 3011 x-ii>i <yi^6H). 3011 m^'m^w ^mJ\2\ 

^ m^iow sife t!i9\x\ KswDM fe^ e:?ii2F. iioi oi ^i,^:'PF Mmx\2\ ldw am <^i]moiiAi£j ^^m ^^mx\ 3^3 ^t^api l 

:5H2| il>|OilAH M^£l^ Ai^g ^Qj 01 g^A1o^ ^t^o^^ blB^l Dg 3^ xH^g bIMSF sICH^ ^Als^ bl^ g§s §^ 

m\E\ m^D\D\ gfXPI2| m^^H^ pn ^IHM MgoFOI ^-HCWalsh) m^jik PN m^^m 5F3. m^B ti^m 

9^ ^^^2.^ x^^\:i\D[ D\x^ Qi« <M^s XH^5^^ B:?!m. ^oi XH^€1 :?ix-i ch^ <i]^::>F oim::>is oin^s j\xi 

S^SIfe &:^l2f. 0\m^ ^\X] Cli^ D[^^D\mM CHSHXlfe B:?II£F. ^&':?PF Hiu-lOll Xi^^^ J\Xi CH^ iM^OllAl 

c-\mB Mm.m xii>i(^^')5F^ ^oi xii>i^ ^sj <M^::)h ^ei >^^xi i(swi)e ^^eh n^isj o\mE Jixi lh^ <Mm£F 
s^(sw2:'^ R ^ixioii cDDa mo\o\ j[t:iD\o\\A-\ QioHxrcfg s^o^ s^s xii::Hei AH^e 'timm aAi §isoii 

^'^5F01 i^.el >i^xl KSWDe ^^s^ AHe^lI iS^9 ^Sate bhgo^ n^^^ X||:H 3f§01l &04Sh:>« o^^ xHy 

::'i£F biM ^§:?PF se xii>i esg.^ ^si Ahgofoi §sm ^ssf^ B:?iis oi^ois 3im 

EEs!, ^^^opi ^ "vgoiLCEKe SE i,^<i^s SM xir>{ gxife ^ti^ m?} ^ni^ ^^m J\xi □!« <M-^^-^i^orfe 

^m9.^_o\o\ PN xidiM BD\ mm mj\ mm si^oiiah m^^ ed\ mm ssm mbo\o\ s 

<:jsOil PN 3E2f S^eh PN ^S3Ffe PN 3E ^^^:?l2f, PN 3^8 MgoK^l Cil^ tls.m PN ^ 

M AFgofoi ^oi s^2.^£i ::'^^I3 A^gx^ xHy ^giif e ^^se Mmm^ o\^?\\o\ ^^m 3a^oFaj ^ ^^soi 

XlSlo^fe Oia-1 Xil>l SEg 3011 ^^^^^ Xjl>l eEM >fl^oF3 3011 aH&6F:Hl 2,^ S:>101l 2ib ^^Ixl ie i:^^ EE <yi»^ 

:?I21 r^^^ixi xiiCH:>i2}. A^gxF£i <:ii^oiiAi£i ^^^sfxi 8^3 ^i^^oF^i ?ioH l:'H2| ij::'iOiiAi #^£1^ ^mm yi ^ 

«hA|o^ gi^of^ £jCH b! ^mD\2i. as xh^s DiB bi^sF ^pis bms^ biM u^m spi ^ish ^t^th <Mmoii Dm 
¥oipi2f. ^oi :?Feat ¥oi::?i£i e^oii g,^xnf xibis ^^xpi2f. ^j^^ixi is 4:^®^ ij>i2i %*x\d\9\ 

PN 3EM MS6^o^ 14^1 PN mtim o\t: miisBf [HlOlE^ ^<ih::^i2K mm^ii^t ci\o\Ei m^^D\o\\A-\ m^^ <y^M ai 
:?ix-i cn^ xH^oh^ S^iii ^i^^2.^ x-iapisK xH^e :?lx^ ch^ ^mm o\m^ D\xi <m^^ ^l^o^b 
o^u^:)i£f, ^g.oiEf^ Dixi CH^ <::i]sM choF^ D[^n\2\, ^oi wcioii xis^i :7ix-j ch^ <ii]^oiiAH choHS liii^M x-iiPi(^^)oFb m 

^:?I2K ^^:)|01IAH gg XH^IS ^Si aI^:?! ±^x\ is ::^^3^ g^o| Q^2^g q|« ^^2^ g^(:^^^jxl 2D[ r ?ixt 
Oil SAS CDI)S MofOl QioHX^I S^E^ ^Zi SMS X||>isv AH^^ ai^M DA! SJs g|^oi| 01^5^0^ ^^^y 

^D^J\ Kwmn ^§2.^s bn>^E^ :?ii^£ib s^e ni>i ^fsoii h'o\o\j\\ g^ioj :?^^^:?|2^. xii:H 3f§s gs^^ ^21 <y 

^» AfgsFOj §ss g§6Ffe xHy ^5:'i2F biM m'^Dim Hi^sFoi oi^chs 5is ^ses 

OloL §¥S ESS Sf56F01 ^ ^^SS ^^Aiiai M^o\D\^ ^O. 

E IB CDMA oi§ e<iii01IAH 2i AFgXF2J ^^ES UEftHQK 
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^ AFgl^oj (Subscriber #1. Subscriber #2 Subscriber #K)Oil>d A\^X\D\ B^m(+U -1) §S dl^ ai^(ioo-1 100-2 10 

DtK)^ 14H 5^<i^:>l(Walsh spreader: 101-l/r:.oi-2 101-K)0j|Ai m^^SiJl, 6!S r-^:>| (Pilot signal generator: 102-1 102-2 

. 102-K) 0\\M m'M^ <i!£2f 31^D\{ r:.4-^ , 104-2 104-K) OilAl CH6HXi:i. PN ^L^-I^ti^:?! (Pseudo-randorn Noise code spread* 

2r: 106-1. 106-2 106-K) Oil/d l><i^£j0i. ^1 A^§7:^2| D\Xi CH« <Ma(108-l. 108-2 108-K) ^ a^EID. A^gX^21 Qje^ 

<y^fe ^^(Root) Ojil^DKRoot pulse shaping filter: 110-1. 110-2 110-K)2f D/A es^:?l(Digital-to-Analog converter: 112-1 1 

12-2 112-K) m ?i7^ ^^^m ^^:?i(ii4-i. 114-2 iu-k) o\\m ^^^mo\\ 21 §^ s\o\ e!Ejiu(ii6-i. 11 6-2... hb-k) 

a mm s^sck m^^ ^tiD\^ s^ft^(+i. -1) §s bi^ ai^^ n^^^i <:iim ^^^:?ioiiai mii^i 6iaS oHa^o^ ^sm^ 

I'l^MS^Cf. 

A|^2| Oie mtl &30II/H Cfg m^ioj g£M HBIohOj-^ g^aoilAI^ ^3E(Coherent Demodulation)! xHg&a. BD\ 

=4^ 61(Coherent receiving) g xHy ^. Al^ej S^]^^ o|Ah3j ^=^3^ xH^ E^afOia^i S^s^Cf. xH^ mdmiEiB ^^q[D\ ?| 

e ^ g^gg 2t AhgiFs ?is[ mg^i <ij^s s^sffe 5tioicK 4^^D\^ xH^ zsasi A^s xi^ij giol mm^ 6i^m A^g3^ol xaysi 
s^e ^sis^a. 

E 4fe e ifssj bis:?i ag xii^oiiAisi en xii:h ^^ae A^g§^ cdma Ai^^g ^^j\2\ =?^^m, e^^^ o^2ns>f a 



eZf^IIf4^(IF) >il^(400)fe £ 4 Ollfe ^^^^ 4-61 Ell LK receiver antenna)2^ ^^^Hh ^3S:?|(carrier frequency demodulator) 2f A/D ^ 
i^:?l(Analpg-to-Dlgltal Converter)^ >l*i ^aSCf. IF <Ms(400)fe £ 1 2j B^^:?i:>^ 2^ A| A\m^ ^^(Root) 0in^:/|(1 10-1 
110-2 110-K)2h ^^(Root) 0iEF:?|(402)§ i\7^ 01^ 6]aM eS^£i0^ bHiH(404}OII XH&SQ. 

tiiIH(404)£l ::>JH CH^ 3^(408)^ eSH S ^:?l (Detector #1 . Detector #2 Detector #K) Oil B'M^ D\Xi □!« ^i^^f 

S^(409)M S5H ^ ^mD\2\ 2| S:H.{Finger #1. Finger #2 Finger #L)Oil S^SCf. 0\D\M ^1 ^mD\2\ s:>ife 2f AfgX^£| UH PS 

3^ 6isg S^of^ D\^m §^P, 

a'^S CH^ tiim.m A^go^01 g:?l Sl^ 21^(414)^ PN Ssr^^ ^^KPN code acquisition and tracklng)2| xh\m efP. g:*! 
1IS(414)0IW g:?l §SM AFgSFO^ PN ^^^:?l(416)fe 6i^0il A^g^ PN g^e.^ PN 3H(417)S ^^^.^P. 

PN 3E(417)e AhgoFOI ^^:i|(418)fe 01^ 6is(412)e PN ^4H(Walsh) ^mtt Sm. xHy2^ 2^ ^§>l (41 9)011 

^ Se:? I (Detector #1. Detector #2 Detector #K)£J ^ S*^(Finger #1 Finger #L)OII xH^if ^S:?l (41 9)011 A| S 

^gi(430-1. 430-2 430-K)e A^g5^01 SE ±^X\ HIOl :?l(432)fe ^^^^^2J ^?|« D\E\11, AhgXf 4'2^ xH^ ^ 

oFE?IJQ1 ^ES I2E1oF01 ^ ^^gOI.XI^o^^ 01£i S^g X^|>| EE g 3011 ^9^^ S^g Xil>| SES <y§JoF32. Sg HI 

>i SEoii m^Bm ^mj\s\ 2| s:^oii i^^xikswdm ^j^ (434-1, 434-2 434-k)m mm J^\oieio. 

iiLH bi ^mD\{450)^ 2| Afgz^2J UH pg 61^2] ¥^^6Ht dtn mm3[D\ mm ldw9\ m:>imM #^£ife{44o-i, 440-2, 44o- 

3, 440-4) sICH bl ^g^s^ ^^(452)g □^^C^. • 

SICH bl ^&:?l(450)^ l:?H Pe 6laOII OiSH H ^ISOII SHSoffe i^saSgblM e§^ 2^31 t^Sf^ :3|^g s^p. 

big:?i pg xH^# >iS! biM2^ EMom SAi bi^^^^^e s^:?l ?I6H D\m^ ¥oi:?i(454)^ mm^ <ya(452)oii D\m^m Dmn 
. ^^xpi(456)^ x^^\m e^p. o^::>iah ¥oi:?i(454):7^ ¥oioh^ i^^es^^ xh^ sg nj\ SEOii P2> ^^sp 

XF:?l(456)b ^'^01 1 Oim ^ S^Oll ^'^^^ ^^H. ^^01 1 01^^ ^ ^^011 12J 4^4^ i^^:>j| ohfe £hP. 

&^:?i ^Ai bi^ g§e xHy ^m:?i(470)£^ biM 2s:?i(472)s tim.^ o\j\ oi^b xh^ ^m:^i(470)2f bi^ g§:?i(472)M :hs! ^ 

Zi Al^^ Xie^g OPIom e WEIM S^mOl lllifs:>i) ^5^^ j^Hy ^^^o||M M£l6h:?l aH^oip. 

^^el ri?|x| 1(SW1)# 4i^el STiSJ QIOlEi ^6i:?l(442)fe ^^X^ I? 1(456)21 g^at(458)3f PN 3E(417)M A^g6^01. E 

ISj tim. S^A|2f g^Sh^ll ^-H(Walsh) ^t^j^ PN S^<^l^e e.^P. tls,m EI^^S ^§9 ^1^2^^ xH£PI(444)fe :»IXi 01 

^ ^s{445)e XH^SfCK 

:^H^e :PIH CH^ 61^(445)^ E 12] 2| AI ^^(Root) 01EPI(110-1. 110-2 110-K)2f E 4£i ¥M(Root) ^ 

g O1uf:?|(402)::>^ ggth ^SfS :?Hlfe 0I^^:? 1(446) oil AI Oim^ :?|X:i CH^ <Ma{448-1. 448-2. 448-3. 448-4, 

448-5, 448-6)^ ^^^^QK 

0<IIfS UIXH Cfj« <M^(44e-i. 448-2. 448-3. 448-4. 448-5. 448-6)^ :?^6^:?l(460)01l Al CH8H2 <:ds(462)S SP. ^S:?l(406)^ biffl 
(404)011 XiS^ 01^ ^'sOllAH &^::?l P6HS! 61s(462)S 73l>l(^^) elCK 

^^:^! 2f§E^ 2^2.^ ^A101IA^ 3 Dm 5fU P^2i Pg Ai^:?^ Hi>ia01 Ol® SS ]2f§01IAl OIOI XII^S Pg 6im 

pe <y^oii oixi^ sgol i^^isp. 

^Ol Sg X||>|@ m tl^^ ^¥lxl KSWOe S>12l ^1 OinfS ::)|X1 Ol^ <Mm(448-l. 448-2. 448-3. 448-4. 448-5. 448-6) 
2f ?lt^ SS(SW2 D\ R ?|xl011 Sig [[H)S g6^01 :?^6.^:?l (41 0)0II Al P6HX1 PAI S:?| Sj^ 51^(414)011 ^'^9P. 5f§E^ OIOI i^ei 
?lxl KSWDe 2| gg:?t2i 2t iiiHfe AHe:>ll 2S<!l!9 ^§2^^(440-2. 440-4.430-1.430-2 430-K)g bH^E^ ?ll^£l^ S^g Xli:?-! 

3f§oii i>^oio[p. 0I51S ^ ^^goj c+o. cio^ sg x-ii>iM £}^o^oi Aii«^^ 4^ 2ige upyp. e 

OltAH i^sKEnhanced)^^ gOife OlSe UPUiP. 

xHy ^s:?i(470)2f bie ^§:^i(472)^ ^^:'i &g ;yi>i gse^ ^21 <i!s(452)M Mgmoj §sm sie^E^ ^Se^p. 



?nno/Ti /? 



WIPS PIView 3.0 



£ 2^ g:?l(synchronous) xH^OII/d ^ MmX[2i blMMOl A|^^ Ahoj| §^ UEIbUD. SD\ xH^OllAi ^§ dl^Oll dl^ m 

Mgx^ 3SI A^gJ^ 42] bi^ neis'ois qd. xHyoiiAisi biM ^ jji:^^ ^ m^m o\mo\ m 4- 91Q 

miU, ^^Q\\M xHyg bie:?| (asynchronous) l^^O. 

£ 3^ xHyollAl 2| Mgl^Sj oje^oi ^011 §1 3X1 Sfgg UEItaa. 01 ^§ blMoil CHSh bl^ oj xvg j^^^^^ 

^ A^sx^si e§s oieg hsioho^ ^q. oigj oi^s bie:?! ^yoiiAisi bi^ ^§ gj j(;^|:>^- A^§x^2J cf4^ bi^g cko^^ qi 

^01 Jlffl. ^Ol bieoj go,^ c me 01 Ah, 2| AhgX^ bl^oj ^0,3,^ u^g^;,^, me OI8h OID. nSHHS £ 421 WE-i(404) 

B7\^ bl e SQK alHI ^§6H0^ shp. 

ai^01IAi2| b|e g§ §1 x^g ;^|:>^::,^ 2| Ahg7:f2J m^m 23f CHMOi S ^^SOilAI^ ^^:?| b|e g □^ 

'XI S| bIMM mm JdlJi »£| mm J!i\7i2\ mSM =i:>ji s^a. 

£ 30IIAI ¥ bi^M. s^g ^izHM 3^2j dioiiAi. 2t A^gx^2| A^gx^ i~42j ^AHdf ::>^§6^^ 

eiX-i. Afglf 12j bl^.lBf bIM 2:'^ IgSIH 4^<iiS tiimOWM MD^^O. MBX\ 22J bl^ 12f bl^ 2 gOllAj bl^ 2^ MgJK12| b!^ 32f Al 
Z^2Tb OIIAl 2Tb+t2 2| ^2}0)IAi S^£|01 aiHH^ A^g7:^ 1 2i bm 1 3[ 2D[ 0101 HI:H £l2iS0ll£ M^SHI OjSSl MgX^ 1 2i blM 3011 
Sffg ^^Q. 015121 gioig bjs;?! XHyoilAi ^ MSX\S\ m^mo\ ^Oil §^ £1X1 Sf^a^ 2«0IIAi ^aHSha. 

MgX^ 421 blM 13f tilM 2 SOIIAl blM 221 AhgX^ 121 d|e 3 g AI2f 2Tb OIlAi 2Tb+U2l ^2>2f MgXF 221 bl^ 3 g 2Tb +t2 

OlIAi 2Tb+t4 2| A^gX^ 32] b|e 3 g AlZf 2Tb +t3 0||Ai 2Tb+U2i :?2.K}ilA1 mmSiOi 9X^B^ 21^ Sg Xll>l XHS.|2i :?^XIXI S 

oiioiiAi e b^2^ ^oi b\^D\ zHyollA^2^ biM ^ mm M^im e^si Mg»2j i}^ di^ x-iaim^ g^^g A^gx^ 4- 
D[ mDim'^m sg M7i xiai2i a^te :'hxixi ss^fe- =?2}o\ mDmo\ sg 111^^21 ^^01 bs§ 

s ^^soiiAi^ 4^:?i2i g;gise oFSHSf ^01 m^mo, 

iE 30ilAj ¥ b|Eg e?IS die S^OII gg AiPH2J b|e(d|e 1, me 2. bl^ 3)^ ¥ blM(b|e 1, dIM 2)91 

0^X1 5i blM(blM 3)^ X1i:>i ^011 IH^SFOi Qg &! &g HIITiOII^ Aii:)H2J dl^(dlM 3, dIM 4, bl^ 5)M xH£|sK::|. OI2f 

biM g oFxiat bi^M xnaioF^ g^^g big:3r;^y(}iiAi e^oi bi^a bi^ ^ ;g(::H6^^ g>^soii 

Ai ^BH8Ffe m^^^ &g ^x\o\o\ &g ^i>i2i g^g mD\MB\^ §sg :?^^!CK 

£ 12J AfgXPF S^oh Ai^^ III, 7:iM01l 2|Sh ufAl- g2| Ol^S ^§01 C^E £ 4 2| 4=^ii::)|01l 

a^BCF. OI2f ^01 ^^1 xHy^ blgPI(asynchronous) CHMOi Dg 3^21 5E 42J 2^ S g:>| (Detector #1 , Detector 

#2 Detector #K)fe 2[ MgXh2] tiimm x^^lo^2 SS:?IOII 2v E':>1(Finger #1. Finger #L)fe 2| A^gX^2J ^^01 cm O 

e s^M :hx^ ^ti^ 6ims x-l^|o^c|. ^xi e^g s^e xh^ohai ^^f^oj m^^m ^ s-g m:>\ nimowM men 2 

^[xiii 012 sg :iif§oiiAH .<MBH£|xi s:>i::>^ nms.^ {^^^o. 

sg ^^soiiAife oi£-i q^ss m AFgxf2j <Mii|£ife b w^owm^ qb Ahgxf §21 s:>i 

01 ^i«9CK ^M^. B S^2| gSOll dl6H S^2j 3^fe,DH¥^S :?hXl°S. §^ A^gX^21 SSDIM ^s!6^fe :3|^2j 2}^ &g 

^i:>^ ^^01 i,^4i9CK'2Husfs s^2j s^a :?fxi^ s>i:?h ^^^s :'^xiii &g jEiiTioii s&£j:»i ttH^oia. ^ m 

SOIIAife S^2J D[X\^ il>jfe e S^2J :f[X\^ S>| ^Oil d^SCK 

£ 42] d^:?l£f Z-llOi:?l(432)01!A]fe A^gX^ ^2f xH^ S g^SS ^So^b 5fE?ll0i HBl^Ol ZIOil ^^^^^ 

g M7i ^mm 4^ m ^ si^ mm ni>i pg^i- ^a. 

5!J^H, i^t^^ ^1 Hl>l g^S(Enhanced Serial Interference Cancellation method: ESIC): Q^S\ AhgX^Sf 12^2] 6^ 

E?jioi:)h xis!£]b g^oii es ^iii:^i2f >^?ixi Illo^:?l(432):?^ x^l>l^ ^jag sm ^ {^m6[(A m?\m S¥2i g^g. 

IJIH. ir^lfS Zie m:H (Group-wise ESIC method: GESIC): D4^2] A^gX^2f ^e|o[ xH^ g^2] .oFE?-||0]:?F XIS!Sb 

S¥Oii H£ iidiii:?i2f ^^xi :q|o^:?l(432):?^ zii:>ii ti2.m ^:fw oi^^ #3^4^ oio^ ^ <^ii!oFOi z.^^ oFb s^2i 

^Wl, SI Z.^^ MDi SSlParallel Interference Cancellation method: PIC): ±^2\ A^gX^2^ xHy X-i^2J 6fE?J10i:>h XISi£lb 

a^oii 2E ^^D\2k ^ioi:?i(432):'f JWJim § 4=^ ^yeisfoi ii\7\m a¥2i grg. 

"3l!WI. Dg ;gi>| g^g(GESIC-to-PIC method: GESPIC): a4^21 AfgX^2F g2|sh xjjy Xj^2| o^£^IO^:?^ XIS!£lb 

3^011 en >^j^::^l2^ ^?ixi nio]:?i(432):>f x]\7]m <^sm 2:?i mm iwt] x^^\ nisoiiAi^ ^^h oi^^ s 4^ ols^ ^£>^offe ^^:?i 
2&21 x-ip-i A^g6^I2. gg x-ii:>i xidi ^^souah^ m <y^o^b 31^21 eia xii:?-i 

A^gohOj j-ii:7is 3^21 

^ ^^Sg ^^offe 6hE?||0] ^^J^ °} &D\\^ S^S e^g H^OIXI 3^011 ^ g>^g8 mOIH £[oi g^^o^ g^^Sfb D 

b:^I2| x-ii:>i::)i^ ^ji^g 4^ oip. 

e ^^S2i Qhg H£ i^iihg mm xii:H::^ife Ef^ Eh Ef^^ 21^ mm MDim s>^6^o^ ais^^ ^ $i^H^. pb^i^ 

mm ygoii bisH B 4-M e^' 4^ 2^12. 2^ e Ami2] 2g>f!2i 4^£ ^^4iAi^ 4^ o(CK :)!g2] mm m7\ ^^soiiah b afoi2i 2^ 

^21 4^b K(KL-1)oi aiS. S ^^SOIIA] 3| Eh AF0|2j ^^^21 £ 5 011Ai2f ^^0| KL+2 OID. 
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£ 5Hi U^yJW Om 2E ^^<i^g J^\yiD\^ £ 421 as 2E ^'^ym Mdnterference Canceller #M)2f ^^xlM ^4= :?H 

^mS. S^oFOI £ 521 c...:--^^ ^yOilAiSI QB^I Cfg HE &?--^'':H A^gs^ CDMA ^tlD\2^ ^ 

o^^H2^ mo. 

E 42j 4^<M IF <:iis(400)2f §^s^ >^ai if <M^(500)b E 4£| ^M(Root) OIEFI^I (402)2f S^sh se(Root) OinF:7|(502)S DiM D\ 
M CH^ ili]a(503) S ^^aOI 2| B EE Jgi:H:?l(51 0-1 .51 0-2 510-M)£I Ul¥ WiHOIj JH§€ia 1 B DS EE ^'{^^ 

xii>i:?i(5io-i)::>F sigs! ai2}°j zi^ ^i>is ouis. 2 & us ee i^^^s ^i:H:»i(5io-2)::>f 1 & om he ^^lii^g &e hi:h 
:>i(5io-i)oiiA< ^mm m§o[o\ oigs aiz^2j ei^ &ms miHSKiif. gx^- :jii^5fo^ m-i e he ^'L^m &g xlI:H:?l:?^ 

A|^^2i HMfi ofxis. M B c^g EE ni:>i:?r(5io-MPF M-1 B se i,^<i^§ fli:>i:7ioiiAi <Mm 

M AFgsfoi oiss Alzisi ge ^i:>iofoi s^s §as mm^Q. 

QBD\\9\ Qm HE :gi:H:?i:»f 3^. Z.^^ &g XII:h:?I M-1 (interference Canceller #M-1) &£| OimS :7|X^ □« 

(44a-1. 448-2. 448-3. 448-4. 448-5. 448-6)^ Bm-i ^s.^ Z!^ IH:>1::^I Mdnterference Canceller #M) BH^ 2 ^£13 
OinfS J\Xi CH^ 61^(448-1. 448-2. 448-3. 448-4. 448-5. 448-6):^^ D\^n\(460)0\\M CHoHEJ <!il^(462)^ Am-i <:iJ^^ Ji\ 
Di^l Mdnterference Canceller #M) BH^ oj^an. HE >d^:?l2f :^^^xl mO\J\(432)9\ Cm-i ^s.^ Qm Zf^ jqi>i:?l M 

(Interference Canceller #M) BES S^SQ. ^?lxl 2(SW2)2f ^?ixl 3(SW3)B ?ix|g X-llOimOl OlS B:^|2i Am-i ^ Bm-i 

m &'^5HQ. CH^ <y^(412) m& ^m. M^OWM ^x\m ^t^i MO\S[Oi ^JH B:fllS| &^S6^E^ J^IOig^a. 

^ ^^9\ bis:?! cig jHyoiiAisi om ee i^^^s iii:>i ^ i^xie Mee.^ coma ai:^^ om j^^owm 

om s^E^ ^zi z.^^ ^^i^e^ g^:^^ ai^e^mi. di^hi b^ a[§x\ ^^se A^gs^ coma ai:^^ ^b ofuei :?i^£i 
SM ^i:h AFgoF CDMA ^{^Dist :?i^2i ni:>i g^ss Ahgsh cdma 4^ti:)\^o M±im2\ ^om ch 

a^^ 4=esFo< Airirgoj E^m ^ii 4- ^^^^^ sicf, 

(57) St^SI 

g^^^m=4^ Mm.m ¥^ o^^plM :>ije( ch^ e^^sfoi biinoij nsmb B:?ii2f. 

4 

ij^ tl^OIIAI e:?| Sj^ §sg A^g6^0^ HlA^Se 3E ^^^:?i:?f ^^Oll £|A^&g 3E2f gae^ £|AhSg 

SEB ^^5^b B:?H£f. 

^:?i siAFsg 3Eg A^go^ol D\xi ch^ ^y^e sjM&g m-^ ^mt^B\^ BJWsk. 

MgoK)i EE >fii?i::?i£F ^?ixi mo\j\D\ ^yj\ mbx[ 4^2^ xHy ^3 §i o^E^iiai ^em inai 

n[o\ o\^^ se i-iix se m now se Jii^i hem ^^^m. now m^'o\D\\ ^m^\s\ s>ioii ^?ixi i# B:?ii2f. 

bi 2i Mgx^2l uH ae 3^ ^^o\\ms\ s^e v^^sfxi 8^:n Mmm^\ uw9\ e:ho\\m m^^^ ^mm ^ch bi 

big:?! om 3s xHye >!£i bi^fi^ ^ich^ ^a^^ biM d[^o\d\\ mm ¥o\d\:>[ i^^ow Dm^m d[b\ii 

X\D\D[ 2>^X[m X^Z\m B^WSJt. 

A^:?! ^.si >^o|;^, ^os) Ei7jo| nF^5j:nf qiioieh ^^:^i g^xpisi ^2^2.^:1^ sj^se 3es A^gsfoi a4H s^^^sf 2ims 

e m^^m mn, m^^^ ^jss ^^9.^ s^iif ^i^^g..^ x^^\D\D[ d\x\ Ai^e xh^sf^ B:>ii2f. 

^01 o\m^ D\xi cH^ :?^<:i^:?ioiiAH oiSHJi^ B:«i2f. 

^^•:?i:?f wiHOi! xis^ :?ix-i !^« <M^oii/d ^oi choHS ;gi>i(^^) sf^ B:ni2f. 

^01 se liiDiEi ^21 t^^D\ ihs! ie iL^t.^ oime :?ix-j □]« 7\^y s^(sw2 r ?ixioii 9Jim m)m mB\o\ d[ 

^^:?lollA^ L-iowxi urn s^e^ ^zj z}^ see i-ii>i£h AH^e d^s dai bd\ rn^ow ^^om i^ti ±mx\ is ^^ef ij>i:pt ahs 
>ii is<ys b^i^E^ se xii:h bfsoii sfoim^ii b:>ii2^. 

xHy ^^:)i£f bi^ xii:>i ^^ge es^^ ^21 <msM A^g6^ol s^s.sss g§3^^ B^wrn as5K)i oi^oia m 

SE^ s^^ 3ES& ags^ Aii^gjsi big:?i om xHyoii/nsi he se xii:?i g>^s. 

2 . 

X-il 1 E^Oll 910] M. 

big:»! xHyo^lA^2| biM i§ z^s se hi:h^ A^gI^2i 21 g^oj 0,^^ c^o^^ xiaieB chmch ^^:?i d^^ bi^ g 

Xl^^ bieg g^o^ XiITi XHiim^ >!e ^§ES SE^i.^ PSS^ A!>:go| u!g:?| Qg xH^0!IA1£| EE i^iJifg Sg H! 
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3 . 

fli 1 soil aioiAi, ;•.>.; 

miHfe 2| A^gI^ <Msa ^aichs miHsife 2m ^gog 3=s» agg^ Airiigsi ms^i a 

g xHyoiiAisi am ss iii:)i m^. 

m=?s 4. 

Ill 1 soil SIOI/H. 

^iJi acH ui iif:?i:)i aisxisi 3s ^soiiAia v&fsfxi am ge-siiJi ?i8h uhsi gJioiiAi g^sfe tis.m sioi bi g 
s gfi|°s i&mte 5!M ^sss s^fe 3Ees qss^ ai^issi big:)i qs as xh^oiiaisi h= sm MDi &g. 

5 . 

Ml 1 soil StCHAI, 

bisi'i fflyg bisa acHS eAi& bi^ ggg spi =!|gn a^:,! ^oiJOi ^^d\ ^s§h 6!£oii :»ioH) gf 

xpp^ gf»a xHaisife 2^ sife 3=^1? cfgg^ ai^ssi bi§:3i om fliyoiiAisj as e= i^^L^s ni^i g^a. 

a?s 6. ■ ^ 
ai 1 soil sioiAi. 

^^D\ en ^yaj:)! ^ ±^x\ mo\D\:)[ Afgxi 4=. xna s 8hs?iicH iie(3K)i i^as jiiti g^aa 211 

iii:>i m^. zis «i>i g^g ^ ifaa 3m sisg zjs hiph &g e 3011 s8>s oi!= ^ sss oigsKx e^a see iii>i ste 2§ « 
SOS shfe 3=sif cfgg^ Aiiiigsi bis:?i am 3s wiaoiiAisi as 2= i^<i^s gg fli:n g^g. 

s?» 7. . 

«l 1 soil StOIAI. 

am 5.EL ^{^m ss ii\^iD\Di e e^a se iii>im s^^skm Aise 4= g^fe 3!s ^s^s 8^fe sneg as§^ Ai:fiS 
21 bis:?! iHyoiiA|o| PS SH i,^<y-s m:H gfg. 

§^s 8 . 

m 1 soil SiCHM. 

fe"-:"! as fli>is ?I6H as i.^<i^s ss ni:>i:'ifi ae^iis =?^o[oi mm mm m:H msm am b '^m 4- sin, 21 b aigisi 2 
gd2i g}4:Ais 4^ Site ^s°s shte ^E.m^ amm^ Ai>;ij£i bi#:7i as gs JHaoiiAisi 2= ^^^►g gg si^i g^g. 

s?s 9. ' • 

^31 as oinpiM gsH ssa :3iJH CH^ hsoF^i ¥i& biffla, 

mD\ m^mM m^B ms.m m^o\ca a^s ^m.m Afss pn sssf e^s.^ pn 3hm ^^o^fe pn 3^ ^^j\2^^ 

^^:)\ pn Mgofew ^^:?r ch^ ^yme pn ^sr<^^5Ffe ^5:?i2f. 

^01 xH^3f 2^ *s:?ioii>M A\mB\o\ d^^ih A^gx^ 4^2^ s^s^f o[E:^\o\ ^es ubis^oi 01 

X-||CH:P|2f. 

bis::?! om 3^ ^ye ti^i ma\^ him §§§ o\d\ ^'sh <ysoii D\m^m Dm^ D^m^ ¥o\d\9!^, 
:>[m^ ^o\D\9\ m^ow %^xm xheis sf^ ?^x^:?l2^. 

m^5^2f GiioiEi m^n]Q\\k\ m^^B timm ^^h^ <!i]^m xH^o^^ si^^f xh2.pi2k 
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n\o\\k\ 



oHjs smo4 c-ioHX4 s^h^ ^zj m:>]21 ahss <m^m qui m 

e:Hi 3<ys ^sste dFgo^ ^fsoii &oi6f:>ii 21 sihsi :?^<i^:?l2^■'v^ 



6^fe cfgs^ M±ms\ om xh^oiiaisi om se i^^L^a ^i:h sxl 
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